INTRODUCTION
Haemorrhagic septicaemia (HS) is a disease of cattle and buffalos (Abdulkadir, 1989) caused by 1 of 2 serotypes of Pasteurella multocida, designated B:2 and E:2 (FAO, 2015; IIL, 2015) . The disease in cattle is prevalent in the tropics, particularly in the equatorial region of South East Asia and Africa, where outbreaks mostly occur during the rainy season (Dhanda, 1966; Anosa and Esoun, 1975) . In Nigeria, HS in cattle was first reported in Sokoto, Bauchi, Plateau, and Adamawa provinces in 1925 (Anon, 1925 (Anon, -1951 . Subsequently, the disease was recognized in the eastern and western provinces in 1948 and 1951, respectively (Anon, 1925 (Anon, -1951 .
Since then various reports of HS in African buffalo (Kasali, 1972) , in cattle (Anosa and Esoun, 1975; Akpavie et al., 1991) , in zoo animals (Okoh, 1980; Okoh and Ocholi, 1986) , small ruminants (Ikede, 1977; Odugbo et al., 2006; Ugochukwu, 2008) , as well as experimental infections in calves (Odugbo et al., 2005) have been documented in Nigeria. Some epidemiological and environmental factors like climatic stress due to heavy rainfall, a marked drop in environmental temperatures, marked increase in relative humidity and combination of chronic, debilitating infections could exacerbate the occurrence of HS (Anosa and Esoun, 1975; Abdulkadir, 1989) . Stress due to vaccination may be added to this list, especially when vaccination is done wrongly. This paper investigated the occurrence of HS outbreaks following vaccination of some cattle with contagious bovine pleuro pneumonia (CBPP) combined with black quarter vaccines (BQV) and CBPP alone from Northeastern Nigeria.
METHODOLOGY

Cases history
Case 1
On the 13-10-2006, a report on cattle deaths was received at the National Veterinary Research Institute (NVRI), Yola, Adamawa State, Nigeria. A total of 87 cattle of different ages and sexes had died in two days and over 50 were sick and recumbent on the third day (the day of the report) in the Mayo lope area of Lau local government in Taraba State. The herd of 181 cattle had been vaccinated against CBPP and BQ three days earlier with vaccines that had been purchased from NVRI Zonal Laboratory, Yola four days earlier. A vial of the lyophilised CBPP vaccine was dissolved in 100 ml of the BQ vaccine by an attendant and 1 ml of the formulation administered to each animal intramuscularly in the neck region. Within 12 to 15 h of vaccination, the cattle became ill and in 18 to 24 h high mortality was recorded in the herd. A team of veterinarians was dispatched and on arrival at a village called Mayo lope about 100 km away from Yola, additional 38 cattle had been dead or culled making a total loss of 125 cattle in the herd.
Clinical and laboratory findings:
Clinical signs shown by the affected cattle include respiratory distress, drooling of saliva, weakness, recumbency, swelling in the neck region (site of vaccine inoculation), and high temperature of between 39 to 39.5°C. Necropsy findings showed generalized septicaemia evident by congestion and haemorrhages of the internal organs, particularly the liver, spleen, myocardium, lungs, trachea, and that of the musculature. Although, poisoning was one of the differentials, it was later ruled out. Due to absence of diarrhea and absence of similar sings in the neighbouring herds that grazed in the same vicinity with the herd in question. HS was the tentative diagnosis, then and a broad spectrum antibiotic PENSTREP (a combination of Procaine Penicillin 200,000 iu/ml and Dihydrostreptomycin 250 mg/ml) at a dose rate of 2.5 ml/50 kg was administered intramuscularly for three days. Tissues from five representative animals were immediately taken for bacteriology culture and histopathology as described (Odugbo et al., 2005) , while serum and whole blood were also collected for serology and haematology/serum biochemistry, respectively. All these were sent to the Central Diagnostic Laboratory, National Veterinary Research Institute, Vom, Plateau State, Nigeria, while treatment with PENSTREP was continued. Laboratory analyses (bacteriology and haematology) consequently confirmed P. multocida serotype E:2 in the tissues and Babesia bigemina in the whole blood (Table 1) .
Case 2
On the 15-10-2006, another nomadic Fulani herdsman from Yadim village of Fufore local government in Adamawa State, Nigeria reported the death of 17 out of 50 animals in the herd. Investigation revealed that the herdsman purchased 2 vials of the CBPP vaccine from the NVRI, Yola, Adamawa State two days prior to the incident. The herdsman dissolved a vial of the lyophilized CBPP vaccine within 100 ml of sachet water and administered 2 ml each of the diluted vaccine to each cow at the neck region as against the recommended 0.5 to 1 ml/cow. There was no adverse effect observed by the herdsman in this herd. The following day, he reconstituted the second vial of the CBPP kept at room temperature, as in the first vial and inoculated the second herd totaling 50 cattle at the same dosage of 2 ml/cow. Twenty-four *Corresponding author. E-mail: agarba_nvri@yahoo.co.uk or garbakontagora@gmail.com. Tel: +2348036471758 or 8027418282. 
Clinical and laboratory findings:
The clinical findings were similar to what was seen in the case 1 reported earlier. HS was the tentative diagnosis and a broad spectrum antibiotic PENSTREP (a combination of Procaine Penicillin 100,000 IU/ml and Streptomycin HCl 250 mg/ml) at a dose rate of 2.5 ml/50 kg was also given for three days. No further mortality was seen following the antibiotic treatment. Laboratory analyses (bacteriology and haematology) of the tissues and serum/whole blood samples collected from five representative animals; sent to NVRI, Vom confirmed the presence of P. multocida serotype E: 2 in the tissues and Anaplasma centrale in the whole blood (Table 1) .
Follow up information
In October 2013, the herd from the first case in Taraba State was located and the animals were apparently healthy. Further questioning revealed that no such incidence occurred again and that the number of animals has risen from the 56 cattle left in 2006 to 117 cattle in 2013 (7 year interval). The second case from Adamawa State was however not located as of the year 2013, probably due to the nomadic lifestyle of the owner. Hence, due to their nomadic nature of grazing, no current health and production status of that herd was received.
RESULTS AND DISCUSSION
Too often, vaccines are used without sufficient thought and technical expertise. However, with proper attention and supervision of the type of vaccine, strategic use, in terms of proper handling, correct route of administration/dosage, management, and consideration of influencing factors, successful vaccination can be achieved. The HS outbreaks being reported in this study were arguably exacerbated due to the stress caused by improper vaccines reconstitution and administration. From our knowledge of vaccines and vaccination, the two vaccines (CBPPV and BQV) are live attenuated vaccines produced by the NVRI, Vom, Nigeria. As live vaccines can cause immunosuppression, they have the potential to be an additional stress factor in already immunosuppressed animals (Abdulkadir, 1989) . This is particularly of more concern where animals are immunized with multiple vaccines, which is a common practice and is the case in these outbreaks (Abdulkadir, 1989) .
Ideally, the lyophilized CBPP vaccine was supposed to be reconstituted with 100 ml (or 50 ml) of phosphate buffered saline (PBS) or distilled water and inoculate subcutaneously 1 ml (or 0.5 ml) per animal. BQV was to be reconstituted with PBS or distilled water in 1 to 9 part ratio and be administered at the rate of 2 ml/animal intramuscularly. In the case report 1, the BQV (which is a 100 ml product) was used as the diluent for CBPPV and were both administered intramuscularly instead of subcutaneous route for CBPP. This may constitute a Ahmed et al. 3 stress to the animal and stress has been reported to aggravate subclinical HS (Anosa and Esoun, 1975) which is the situation in case 1 reported (FAO, 2015) . The consequence of this might be a poor immune response to simultaneously administer vaccines or an increase in susceptibility to concurrent infection. The presence of B. bigemina in these animals (in case 1) may constitute yet another stress factor that could trigger or exacerbate the underlying infection/HS disease as manifested. Although, in case 2 reported, CBPP was reconstituted with the correct volume of the diluents, the administration of 2 ml/cow (twice the dosage) and intramuscularly (not subcutaneously) may cause some stress to the animals. However, it was noted that the first batch of the 50 cattle vaccinated on the day of the purchase of the vaccines (when it was fresh and under the proper cold chain) did not show any adverse effect. This may suggest that the overdose was not a major stress factor to the cattle or probably this group were not harbouring the causative agent of the subclinical HS disease. But the second group vaccinated with the second vial of the CBPPV was kept overnight (at room temperature) before inoculation was the group in which illnesses and death occurred. This has redirected our thought to include that the keeping of the CBPPV at room temperature despite inoculated in the same dosage and route as in the first 50, might have been a source of additional stress to the animals in the second group. This second group also harboured an existing subclinical HS disease, hence the outbreak as observed. The ambient temperature of Adamawa State is between 35 and 40°C and the vaccine was supposed to be kept at 4°C. The presence of Anaplasma centrale in this group of animals might not have caused some stress, because the infection by the organism is mild and non-pathogenic to cattle (Soulsby, 1982) .
From the foregoing discussion and the clinical, postmortem, and laboratory findings, it is obvious that the disease entity HS is capable of producing such fatal outcome alone (Anosa and Esoun, 1975; Odugbo et al., 2006) . The multiple and wrong vaccination might have aided its effect due to immunosuppression. The presence of HS in the area has previously been reported in the old Gongola State where Adamawa and Taraba states were created (Anon, 1925 (Anon, -1951 . Furthermore, since no agent of CBPP and BQ were isolated in either of the tissues investigated, it is obvious that P. multocida type E:2 might be the principal culprit in this outbreak. Anaphylactic shock associated with some vaccines could be another possible source of death.
However, it was observed that in both cases, broad spectrum antibiotic PENSTREP was administered and was able to stop the ailment and death. This might suggest that Penicillin/Streptomycin combined can be another drug of choice in field outbreaks of HS. In an antibiogram study, it was observed that individually, penicillin has 87.5% efficacy in inhibiting P. multocida, while Streptocymin has up to 85.7% on P. multocida (Okewole and Olubunmi, 2008) . These drugs have a strong pharmacological effect individually on P. multocida, it is our belief that the combination of these drugs has a synergic effect as seen in its usage in these outbreaks. From the follow up information, it can be deduced that cattle under such attack can have a prolonged immunity and can reproduce effectively after treatment. The inability to make contact with the herd under the second case for follow up may not be unconnected to the nomadic nature of rearing cattle in Nigeria.
